The total cosmic diffuse gamma-ray spectrum from 9 to 30 MeV measured with COMPTEL AIP Conf. Proc. 410, 1218 (1997) Abstract. We present an updated version of COMPTEL's 1.809 MeV sky survey. Based on eight years of observations we compare -esults from different imaging techniques using background from adjacent energy bands. We confirm the previously reported characteristics of the galactic 1.809 MeV emission, specifically an extended galactic ridge emission, mainly concentrated towards the inner galaxy, a peculiar emission feature in the Cygnus region, and a low-intensity ridge extending towards Carina and Vela. Because this gamma ray line is due to the decay of radioactive 26 A1, predominantly synthesized in massive stars, one anticipates flux enhancements aligned with regions of recent star formation. This is born out by the observations. In particular the Cygnus feature, first presented in 1996 based on three years of COMPTEL data, is confirmed. Based on the stellar population we distinguish three prominent areas in this region, for which we separately derive fluxes, and discuss interpretations.
INTRODUCTION
The imaging gamma-ray telescope COMPTEL [1] aboard the CGRO spacecraft allowed for the first time to survey the entire sky in the MeV regime. One of the mission highlights is the deduction of the first all-sky image in the 1.809 MeV gamma-ray line, first detected by HEAO-C and SMM [2] . This emission line is attributed to the radioactive decay of 26 A1 wicii a lifetime of 1.0417 Myr. Based on three years of COMPTEL data Oberlack et al. [3] presented a first 1.809 MeV all-sky image in 1996. The image reconstruction was based on a maximum entropy algorithm (ME) [4] using a background model based on adjacent energy bands for each observation period individually [3, 5] . In 1997 Oberlack published a first update of the 26 A1 all-sky map based on roughly five years of COMPTEL data in his PhD thesis [6] . This map confirmed the non-local character of the detected 1.809 MeV emission, attributing most of the emission towards young massive stars and active star forming regions. In addition to this work Knodlseder et al. 1999 [7] introduced a multi-resolution regularized expectation maximization (MREM) algorithm for image reconstruction. The MREM method uses a wavelet based noise reduction. This method suppresses artifacts by allowing only significant structures to appear in the image. Also with this method the prior reported emission characteristics are confirmed, although the MREM map is much less structured than the ME image. Note that the MREM approach seems somewhat conservative with respect to image structures whereas the maximum entropy images tend to show artifacts. We followed both imaging approaches using all COMPTEL data up to end of mission phase 7. In both cases we applied an improved version of the adjacent energy background model described below. Both methods reveal extended emission structures near Vela/Carina region as well as Cygnus as reported in the previous publications on the 26 A1 all-sky maps. In section 2 we give a short description of the data analysis. Section 3 discusses the two imaging approaches and the produced all-sky images, whereas section 4 presents the results of the detail analysis of the Cygnus region. In section 5 we summarize the results and discuss some interpretations.
DATA ANALYSIS & BACKGROUND MODELING
Our present analysis includes all data from beginning of the mission up to the end of mission phase 7. This spans a total observation time from May 1991 to November 1998, split into more than 270 observations periods with typical durations of 10 6 s. For the imaging analysis the event data from a 200 keV wide energy band around the line energy is binned in a 3-dimensional dataspace consisting of the scatter direction of the photon (x$) and the scatter angle (p. For a more detailed description of the dataspace and the event selections see [3] . Due to the very low signal-to-noise ratio of roughly 1%, background modeling is the crucial task in analyzing COMPTEL data. In the case of gamma-ray line analysis the use of adjacent energy bands as basis for a background model seems natural. This background model is applied on the basis of single observation periods as described earlier in [3] and references therein. In contrast to prior applications of this background model an advanced smoothing technique is applied, restoring the original event distribution characteristics. Furthermore this method garantuees an accurate treatment in the galactic polar regions. A longterm study of count-ratios from the line band relative to a narrow adjacent band, used for background deduction, shows a clear time-dependence in the background normalization (see [6] ). This time-variability was attributed to increased instrumental-line background. Details on COMPTEL's instrumental-line background are reported in this proceedings [8] and in [6] . Specifically the contributions from the radioactive decay of 22 Na and 24 Na contaminate the event distri-
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but ions in the adjacent bands. To cancel the longterm trend in the background normalization the contributions from various instrumental background components are determined by spectral fits for each observation period separately. From the resulting decay rates a renormalisation coefficient is calculated. These coefficients are used to compute a summed background model for the observation periods under consideration.
THE 1.809 MeV MAPS
We applied two imaging methods to construct all-sky images. First we used a ME algorithm (see [4] ) which iteratively extracts sky intensity distributions being compatible with the data. The ME method shows a clear trend to create a lumpy, structured image in late iterations as Oberlack and Knodlseder [6, 9] had shown. On the other hand early iterations significantly underestimate the gamma-ray fluxes. As second approach we used the convergent MREM method [7] which combines an iterative Expectation Maximisation scheme with a wavelet analysis, filtering low significance structures and artifacts in the reconstruction. This method attempts to produce the smoothest map that is consistent with the data (see [7] ). The MREM map is shown in figure 1 (right panel) . The main features in both reconstructions are identical: an extended galactic ridge emission, mainly concentrated towards the inner galaxy, a peculiar emission feature towards Cygnus (see encircled region in the maps), and low-intensity ridge extending towards Carina and Vela. However, some low-level emission features towards the galactic anticentre visible in earlier maps disappeared, which might be due to the better statistics in our sample or the improved background treatment. Furthermore, low-level emission features appearing in the ME image between 180° and 215° longitude are suppressed in the MREM map. For the Cygnus analysis we furthermore applied a maximum likelihood (ML) imaging of this region (see figure 2) . 
MeV FROM THE CYGNUS REGION
Based on the ME/ML images we analyzed the Cygnus region in detail following the analysis approaches presented in [10, 11] . For a detailed description of this analysis see [12] . Figure 2 shows an overlay of our measurements with candidate point sources as well as the Cygnus OB associations. Five of these associations overlap in the Cygnus superbubble region (Cyg X region), which is also our strongest 1.8 MeV source region. We have determined fluxes for three regions ("Cygnus West" [Cyg X], "Cygnus East" [OB 7] and "Cygnus Arc" [arc-like structure north of the equator]), which are listed in table 1. As massive stars are the most promising 26 A1 source candidates, WR stars and remnants from core-collapse SNe should explain the measured fluxes in the Cygnus region. Del Rio [10] found that WR stars in the regions could reproduce most of the observed flux. Our analysis reveals that up to 80% of the 1.8 MeV flux could be directly attributed to the known isolated point sources [12] . This difference is due to the incorporation of more recent nucleosynthesis models and a different choice of the IMF; we use T = 1.35 instead of T = 1.7. Our model calculations of OB associations in the Cygnus region are still inconclusive due to large uncertainties in the normalisation of the initial mass function and star formation history. However, preliminary analysis indicates, that a large
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SUMMARY AND CONCLUSIONS
In the previous sections we have shown the latest 1.809 MeV maps deduced from COMPTEL data. As was shown in [13] the applied background model may suffer from misdeterminattion of continuum background from galactical sources. A detailed study of this problem is a still on-going task. Our maps confirm the reported structures aligned with areas of recent star formation. These sites are dominated by their massive star content. Specifically in the case of the Cygnus region we have determined fluxes and studied the possible source distribution. In the case of a static point source scenario we found that up to 80% of measured flux could be explained on the basis of recent nucleosynthesis calculations. The dynamic approach using a population synthesis model is somewhat inconclusive up to now due to large uncertainties in details of the population characterisation, but basically this model is also able to explain the measured 1.8 MeV emission from Cygnus.
